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Abstract
The concepts of value co-creation and S-D logic have been widely used in industrial services. However, their application in 
healthcare services still remain in the theoretical and experimental phase. This study develops a model for the practical 
application of value co-creation in healthcare services. It improves the service quality by collecting the rating of patients’ 
satisfaction for service and interpreting their feedback into promotion strategies. Since patients are regarded as the customers, 
which makes patients the value co-creators in healthcare services, understanding patients’ satisfaction and demands from their 
feedback can give healthcare providers a better insight of the improvement spaces for healthcare services. Satisfaction is the core 
outcome measure for healthcare service which can be used to evaluate the performance of healthcare providers, enhance service
training programs, and obtain insights into management strategies. The model illustrates that collecting and analysingthe patients’ 
feedback in a systematic way can involve patients in co-creating value for healthcare serviceefficiently. 
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1. Introduction
Thetraditional industry is based onGoods-Dominant (G-D) logic, in which exchanges of goods, such as products 
and process,are created by the supplier and distributed by the service provider.Thisconcept is limited by tangible 
resources, embedded value, and transactions[1]. In addition, customers are treated as final users who are neglected in 
value co-creation. However, recent research suggests that customers are also part of thevalue co-creation process[2]. 
Value co-creation has diverse definitions depending on the domain. Regardless of the domain of interest, value 
co-creation needs the collective effortsof all parties [3]. Thus, value co-creation can be defined as joint activities of
both parties (customers and service providers) to contribute to the value that emerges for one or both parties. The 
value co-creation concept isnow being widely applied in service systems including management, production 
systems, and diagnosis. 
We call the exchange of goodsfrom one party for the benefit of the other party as “service”. Theexchange of 
resources (including people, information, and technology)between services can be referred as service system.The 
study of service systems and value co-creation of complex resourcesis defined as service science.In service science, 
the service providersco-create value together with customers in a service system, and customers are co-producers of 
services[4,5]. With the globalization and technological advancements, customers and service providers have become 
more connected. Thus, customers have a more active role in valueco-creation. Thisnew paradigm has changed the 
concept of Goods-Dominant (G-D) logic to the concept of Service-Dominant (S-D) logic.
In S-D logic, people focus on value-in-use rather than value-in-exchange, and co-creation of value becomes the 
core of services [6]. Thequality and cost of the industrial process are not the only dominant values of a successful 
service system. Interaction and exchange of information between customers and service providers hold a dominant 
importance. Therefore, the key for a successful value co-creation depends on the quality ofinteractions between 
service providers and customers[7]. Customerscan influence a service throughmany different ways such as: seeking 
and sharing information, providing feedback, interacting with products/process, etc. [8]. Even though we understand 
that customers become the value co-creator, only a few studies have investigated how customers engage in value co-
creation. The lack of adaptation restricts the application of value co-creation in industrial activities[9]. 
In healthcare service system, stakeholders oftenhave conflicting goals including quality of life, accessibility, trust, 
safety, convenience, patient-centeredness, and communication. Reduced costs and time associated with treatments 
can no longerfully illustrate the value of health service [10]. In addition, the passive position of patients and not 
being seen as co-creators in health service suggest there is a need to better understand how patients contribute on 
value co-creation[11,12].However, there is not enough research on patient value co-creation taking place in recent 
literature[13,14].Elg and his colleaguesraised the question of how a healthcare providercould develop services based 
on patients’ perspective, and how we learn from patients in order toimprove currenttechniques as well as the quality 
of health services[15]. They developed anexperimental value co-creation model to discover a new mechanism, in
whichhealthcare providerscan learn from patients.However, a practical value co-creation model for healthcare 
services must consider the processes of providing, collectingand analyzing customers’ feedback. This data would be 
beneficial to improve the healthcare service, and then keep the best practices in the loop. 
In thisstudy, a value co-creation model and a feedback system was developed to monitor the value co-creation 
loop. Section two will illustrate how this model can help healthcare providers tostandardizethe feedback collection, 
data analysis, and service improvements based on patients’actualdemands. In addition, a practical application 
regarding using this model for understanding patients’ satisfaction will be given. Section three and four will 
summarize the model and discuss its future use.
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2. Model
2.1. Value co-creation model for patients
Elg’svalue co-creation model isdivided into three phases. The first phase is the preparation for the experiment, 
including selecting the care process, designing the medical diary, and selecting the medium for medical diary. These 
diaries include patients’ personal healthcare service experiences (opinions and suggestions). After the first phase, 
healthcare providersstartthe execution phase, where patients are recruited and tutoredon how to write diaries. In the 
last phase, healthcare providers learn from diaries on how each patient perceived the service (healthcare delivery) 
[15]. This model can be easily replicated and applied on different kind of healthcare services. However, we need a 
practical model rather than an experimental based model in order to implement the value co-creation model in an 
actual service system. 
In our study we introduce a practical value co-creation model based on Elg’s three phases model. Our model is 
designed for collecting and analyzing patient feedbackin a healthcare service setting, where patients are regarded as 
customers and healthcare providers are as service providers (Figure 1). The three phases in our model are: feedback 
collection, data analysis, and process improvement. The feedback collection phase data analysis phases are similar 
to Elg’s model.The process improvement phase is the one that makes our model more practical. 
A well-designed feedback system is the key to a successful feedback collection. Oneshortcoming of Elg’sdiary-
based model is the patients lack of interest in writing detailed diaries[15]. A feedback system must have a user-
friendly interface for patients, who have trouble to read and writeor whohave less interest in writing diaries[16]. 
From human-computer interaction perspective, a scale-based feedback system (Likert Scale)can provide users an 
easy way to provide feedback[17]. It also generates numericaldatafor quantitative analysis, which is better than 
relying solely on text (narratives) information provided in diaries [18].Thus, the questions in the feedback form 
should be designed in a numerical scale and a user-friendly interface should be implemented. Multiple feedback 
forms should be developed for different departments, since each healthcare service has its own special diagnosis 
process. The details of feedback system will be represented in section 2.2.
Fig.1.Value co-creation model for healthcare service system.
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Thecollected datacan assist healthcare providers to capturethe paths and the trends for the value co-creation. 
There is more than one way to analyse the data. By simply looking at the ratings of service satisfaction, the 
researchers can easily tell which onesshare a low satisfaction and need a change. However, understanding how to 
make a change is the challenging manoeuvre. Regression analysis can provide us an insight regarding significant 
contribution of factors on value co-creation[19]. Bayesian Networks approach could be potentially successful in 
findingthe path between all the factors that contribute to patient satisfaction[20]. Based on the service and the data, 
the researchers need choose the appropriate approaches to conduct the analysis.The processes of data analysis are 
defined in section 2.3.
Fig.2.Flow chart of the processes in feedback system.
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Last but not the least, the results of data analysis would guide the healthcare providers to improve the services. 
By knowing which factors will result in dissatisfied service, the healthcare provider can develop strategies for 
implementing new and/or modifying current ones. The new services need to go through the phase one and the phase 
two to have a validity check. Section 2.4 will explain how this phase works.
Besides explaining the model in a theoretical way, the main purpose of this study is to make aware audience that 
apatient value co-creation approach could be implementedin actual settings. A practical example will be given to 
illustrate the execution of each phase. 
As pointed out by the literature, an important solution for evaluating the service providers’ performance is to 
understand customer satisfaction[21–23]. In healthcare service, the satisfaction is the core outcome measure for 
evaluating the performance of healthcare providers, enhancingservice training programs, and obtaining insights into 
management strategies.The feedback system is developed for collecting patients’ satisfaction of the nursing service
and the result will be used to develop the training and management strategiesin a nursing service.
2.2. The model of patient feedback system 
The feedback system startsrunning from the first minute patients enter the healthcare service system until the 
entire treatment is finished, which goes through waiting for treatment, diagnosis, treatment, and after treatment. 
Figure 2 shows the flow of the feedback system. After the diagnosis, the patient may stay in the hospital for a long-
term treatment or a short-term treatment and then leave the hospital. The long-term treatment is easier to collect 
feedback and have a deeper influence on the healthcare service. When patients are hospitalized, the feedback form 
can be collected andthe information about patients’ daily routinecould be traced. For patients who need a longertime
to observe the result of their treatment, researchers can extend the feedback collection period to twice a week,or 
even longer period. Patients’ feedback will be analysedfrequently to provide an improved treatment. The advantage 
of this approach is that the co-creation value will be delivered to the patientthrough an improved treatment. This 
way a patient will capture/observe any improvement done on the healthcare service in short period. 
The nursing servicescan follow either ashort-term flow or a long-term flow illustrated in Figure 2. However,
there is a stronger demand for nursing services in long-term treatments. To design the ideal feedback survey for 
nursing servicesfor a long-term treatment, first the tasksmust be defined. In this practical example, nursing service is 
separated into four sub-services including medical, vaccination, emergency, and basic treatment. In addition, 
patients’ health is also collected as a factor to investigate its relations with nursing services. Every day, patients will 
rate their satisfaction for each sub-service and their health condition in a feedback form. Literatureshows that the 
Likert Scale can be used as a method to evaluate the patients’ satisfaction of services[17,23]. The answers for the 
feedback form should be ranged from “delighted” to “terrible” as shown in Figure 3. Forms shouldbe collected 
every day, and the data will be entered into a database for future study. Every three days, the data set will be 
analysed and the results will be used to identify the dissatisfiedsub-service. 
Fig.3. Likert Scale feedback form, scaled from terrible to delighted.
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2.3. Approaches for data analysis
The main purpose of the data analysis phase is to discover the dissatisfied process in a healthcare service and 
improve it from the patients’ perspective. The satisfactionrating of each sub-service can give researchers aninsight
about which sub-service has a lower satisfaction than average. Those sub-services must be improved to satisfy 
patients’ demands. If the condition of patients’ health is poor, then the researchers should refer to statistical method 
to figure out the relations between each sub-service and patients’ health. Previous studies indicated that regression 
models and Bayesian Networks have the potential to identify the risk factors for a complex health issue [19,20]. 
Regression models can be used to investigate the risk factors for patients’ health by providing the coefficient of 
each sub-service[19]. A positive coefficient represents that the decreasing of the rating of that sub-service will relate 
to a decrease on the rating of the health condition, vice versa. A higher coefficient indicates that this sub-service has 
a stronger relation with patients’ health. Thus, the healthcare providers should plan to improve that sub-service. This 
sub-service may not be the sub-servicethat has the lowest-rating, but it is most likely to cause lower health rating.
Bayesian Networks can analyse the causation relationship between multiple factors[20]. Setting patients’ health 
as the target factor and generating the Bayesian Networks for it, the researchers can identify the factor that has the 
strongest relation with patients’ health. Developing the Bayesian Networks between all the factors without defining 
the target factor, the researchers can have a betterunderstanding of the relations between each factor. Based on the 
relationshipsbetween sub-services and patients’ health, the healthcare provider can locate the important sub-service
and develop an improved management and/ora training strategy. 
2.4. Service improvement
Ultimately, the data and the results of analysis should be used to support the improvement strategies for 
healthcare service. The services, which have the lower-ratings than the average, can be regarded as the not 
satisfactory services, which should be improved. In contrast, a high-rating service can please patients to accelerate 
the recovery process. The main idea to improve the poor service is to compare the high-rating services and the low-
rating services, as well as the high-rating service providers and low-rating service providers to develop standard 
services. Training the healthcare providersconsidering service standard can ensure the efficiency and the quality. 
By identifyingthe lowest-rating factors and the factors that have strong relation with patients’ health, the 
healthcare providers will offera training for thenurses. The healthcare providers should train nurses to follow a 
standardized process to complete the service. The standardized training processshould be designed to provide a 
better service for increasing patient health and satisfaction. In addition, the stress and emotional depression on 
nurses can cause the dissatisfied service. Encouraging nurses to provide high quality service and follow patients’ 
demands is another strategy for healthcare providers.
3. Discussion
Compared with other traditional methods for theimprovement of healthcare service systems, this scale-
basedfeedback system not only combines the concept of value co-creation in healthcare service, but also strengthens 
the value co-creation system by Likert Scale survey. Through gaining feedback from patients, a better 
communication channel is constructed between patients and doctors. It provides a medium for patients to engage in 
defining what good service should be, and in this way, both patients and doctors create value of service together. 
The scale-based value co-creation system mayincrease patients’ participation in comparison to writing diaries in 
Elg’s model. In our model patients will only need to choose scales about their satisfaction. This providesthe 
researchers a numerical feedback, which will benefit the data analysis part of this model. However, converting
feedback for the improvement of the whole system is challenging. There are various factors contributing the value 
co-creation and streamlining this process for immediate service improvement requires further studies. 
In the practical example, the satisfaction feedback can identify the problems in nursing services;
however,healthcare providers need other feedback loops to develop the improvement strategies related to the service 
time, healthcare providers’ attitude, service cost, etc. In a practical application, the feedback form should contain 
more questions to collect sufficient information to conclude with concrete results. Understanding the relation 
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between patients’ psychological activities and their health, the researchers can implementa better service to 
accelerate the treatment by improving patients’ emotional health [15].
The results of data analysis can lead the healthcare providers to identify the poor services. However, to design the 
strategies for the improvement of services, the researchers need to conduct further studies including designing the 
standardized service process, analysing the emotional and mental factors that can influence healthcare providers’ 
performance, and conductingthe follow-up feedback collection and data analysis. Since healthcare providersare the 
main value creation parties, the strategies for the improvement of their performance must be designed based on both 
patients’ feedback and healthcare providers’ physical and psychological activities. It means value co-creation cannot 
solve the issue by only involving patients into the value creation process.
4. Future work
How to build a high qualityhealthcare service system is not only related to the improvement ofhealthcare 
providers’ performance, but also requiresengagingpatients in value co-creation model. A healthcare service system 
is a complicated system that involves in multiple parties includingnot only patients and doctors but also nurses, 
device providers, and any other stakeholders in the supply chain of a healthcare service system. Therefore, 
gainingonly feedback from patients is notsufficient. In the future, the researchersmay need to consider how to 
engage other parties in the model. 
Even though this study provides a theoretical model and a practical example, a practical application is still 
missing. The model has the potential to run as a pilot study in nursing services. More details on how to change 
feedback into available data that will contribute to improvements of the healthcare service system need to be 
discussed in the future.
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